e 2011Û0-1 f Û Fz U2 FDA U EHO HEZA DZ ---- 


Aspergillus PUEUNE yO Dfe HNHKEFBYIIL FELEK HFUBAFE 


HEMED Z 
OOF, CEND YE5 
Î UY 1PZ 
JT AQFtzdff 
shindala66@yahoo.com 


(2011 / 4 / 4 JM qê Y2010 / 12 /3 DR Û oP 


t ORE 

+dab|| RŠNo) || Rf ffi +f +en! AGI LJ BAER af LH 3G! 41 fegf NEK anjD 
Hf YALYT oNPERF LKEA Aspergillus i a BHF U af Hf YAU zhor K@EUDPEE d> 
+RûLj KùzDÎSL pÃeRDK Fo HÛ A . flavus Hf LF R.A U A BaF ağa 
Î ù ZZQ G ALB2NZ/ RBA.15ÃA0.075 akfeRf AZ %59.25 A%44.45 IAAF + Fa 
Û dS: HE + ù Fol} où Lf K zDËkeÇEDZ Ço JF A . fumigatus Hf LF Ljn Ö5. OAR 
Lpa20 / RBA.15 ağeRf LRA . OFA Û ZA € 4PFRf +B! agfeff AF %18.2A% 9.09 

.ÃQ O ALH2NZ/ DBB.075 ateREBIAIXERPAEK GO Ajo Ûr Ad o A 


Aspergillus K@UODPKG dft uaF UF BEER : HOE JEHE 


Antifungal Activity of Nitroglycerin Against Some Species of 
Aspergillus 
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ABSTRACT 
The results of present study showed, that nitroglycerin as a nitric oxide donor (NO) have 
antifungal activity against some species of the opportunistic pathogenic fungus Aspergillus 
depending on species of fungus and the concentration of drug in growth media . A . flavus 
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was the most sensitive to nitroglycerin, it caused 44.45% and 59.25% inhibition of fungus 
growth when used in concentrations of 0.075 and o.15 mg\ml in growth medium 
respectively. Whereas, A. fumigatus seems to be less sensitive to drug, the inhibition 
percentages was 9.09% and 18.2% at the same previous concentrations respectively. The 
concentration 0.15 mg\ml was more inhibitory on growth of test fungi in compared to 0.075 
mg\ml. 

Keywords : Nitroglycerin, Antifungal activity, Aspergillus . 
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rO 
[C3H5(NO3)3] tU KEY +2 f AR(GIyceryl trinitrate) Nitroglycerin Lj} RAERLf fS 
ljRINjJY ùZR ( Katzung et al., 2009) (NO) || ù ® fij +a +ğenDZoIGIE+ JFAGf K GeaFLAZ 
NJEPR f Î !qã fDGOANitrovasodilator + Fopf +A! & AN ANNDZ + CO5 PAp+ en!f 
Angina pectoris +@p[ ùf + off KÜG Uz! Angesid Î e@Rf NZBZ AezdjÃ yî fA yT éG 
.( Richard et al., 2009) Myocardial infarction ¥ PA DZ GFofA 
LFS! Fopf + özAÛF Û ZA] RL fi + +jen KJEUEÎ !g! 3E f NSB! GH KZK fA 
Candida albicans JiRKOBOEBIEIT UF Riu +ù zulf +ù FIFO 5FAù šþj2Ãp NJ NO 
CryptocoCCUS Hf (Gonzalez et al., 2000) Paracoccidioides brasiliensis # (Kim et al., 2008) 
LH Vazquez-Torres et al., 2008) @ù¥R §|5( Aguirre and Gibson , 2000) neoformans 
| RS i FF URHKKGEBGENG U tnd jie gdp KEDE 
Opportunistic pathogenic fungus 1+ 2ER tu aK @OHf LHZAspergillus Hf fS 
LD (Prescott et al., 2005) HAT +f KEE ÛF YAHPHDL_HFzST RFA KG Caf GP +HpajA 
KG@ODEG dtRfo +3fAp K G22 GRE I ¥ nf KED BOS KIER BZOOF leNp adj 
KfOÇE 2 GÛ +! djl KJAOPYf LAFzKOGAÃIn vitro UEe!f O5 Kfetef GonduKêff 5 RO LE 
f fep LAZ ff Lf || !RS FoRA ( Lass-Florl et al., 2010 ) K@UOPKG dK fOE|| B4 Kfo 
U ùzhfiur' No +ğên! AGF LF IER af KEOPHG df KfedRf LE 2 TH ANjt dG!f 
„Aspergillus C5YAD 
: OMA FPLAEPTE 
: ONjAspergillus U5 LIFJAIR AIA YARUCECH Ro + RUSYeed 2r ok BZ 
Gof! RohK feu fPdEHHEZZAT olf RÖYÃ A. flavus Ã A. fumigatus Ã A. niger 
JT AFA / Of HENp/ FEF! R4 + end 


ooo N Lj PEER of! KEOPDIEG dft SERF 
UNE oyCNDoN dF oITEPIEHQENSU] ngBEDFe HI NIGEEPBYAIUOFPRHEFGOE 


(In vitro) † JNFEÎ zAspergillus 
AYAM izi ù ZZ ùt || Rf !jenDIGF Lj SPEER az atef HE 
Rak Oi5yfeùPUF ¥ Go LAZ KORA (Cakir et al., 2005) +|®UO Î ZZEEUBDAspergillus 
adi|Z Lþdkù lul lù ğfeKÎ ZA FGI 1 ¥ee!f OBA T ZA Hj 1U Kef dtaGre fh 
adi|Z Lþd¥ùdF 1ù zee!f UGA i ZA HÎ 1 RUF KfoR df a GD AFlEALR Re 
Sabouraud - dextrose agar (SDA) Off O Af PPT f Z(H! UO f LHF REEL 
ard} Chloramphenicol i 2H EE? dF NCP Gf dA ( Himedia Laboratories Pvt.Ltd-India) 
%0.5 ad ğeRû (5 feüzf UWedBiùt UùùUf KO RZ dA +ù ù pi! +ù df t+eûT!f LIZ 
. ! PRH Bfen!BSabouraud - dextrose O At ABRyAQZ| !BÃ (Meletiadis et al.,2002) 
DKÖÛ FA Kı dj ù ÃLHZRZ/ BBÃ.15 Ã0.075 afeREL IR BEER af ER f 
Glaxowellcome-United ) Lj ù ÃeRf adi |Z AınS.+ CK fe I ZEGEUEEED/T Af 
aùffeRf adr ùoRAÃ RB_.5 ANjfofAf € af O5!!aHf IGF agekt f@DHT I HAKingdom 
aiff LFOHK2 O || Ri! R260 2G OPFAÎ O A Db Û ZEREEU KEES LjIzriOHF 
Î ùZAf ep 18 Ã9 +HtbşK ¥fA5ağfeRf IRNji ZA oDSeGAf LRA AÃ4.5 ZA Hoz 
P255 | !glev od R25 JDK DDEQZdZ Aeb KoA Ae adt CAE LHZNZ5 O5OFARf 
2 Ãeùb Kof°RZ100 NA 3š ep O5NHAYhpDNESabouraud - dextrose agar Adj O ALHZ 
š GDOSKEG || RENE O Af yaz!agf (Fa gekz IGA ff e24 HNjKN2 K#qzdz 
aùğekyù#! Kfeatd¥A1AyFAA Adj ( ALHZDZ20 Î ZR y+ ãAKof! DhRZ9 pI e» 
Cork Lj BY BIO fARYERLTECAA! fof + ROR lazf d38 LAE apPf O Af ¥ IKEA 
DZ8 lefeùo nep OA š GU Kip DEQZdZ AUB 5 RIF O A O5yr AA RÈ ZOêporer 
+ùlğMÙU 22#AÃ.( Radulovic et al., 2007) ZB 48 GA (Elektro - Mag- Turkey) +l’ Gf O5 
:+ Gf le f JAZA ok KHASK GH T ZAR PEER FEF j 
:(Negative contro!) Qê [EUe [ENDDZ! 
LAZRZ55 I !f DOF aad CAF LBHZRZ5 + hKavro :(OAaEIHE lx +ZAd0z 
Chloramphenicol I 2ù HS EEF ùdNJ 3L2 Gf ùdËSabouraud — dextrose agar ÖOflelf O Af 
GŞen!Gı hNSabouraud - dextrose O At ABYAQZ]| !BÃ (Meletiadis et al., 2002) %0.5 ağeRtê 
KEG A ZA ERDI edtf etef SE PEH 1 IIEY KFAOP!f YEBDyAZ EHS 
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Lj ùL OO Gf T eû urf GE ù dBB DIHA :(Positive contro!) FMKAGUe |[EONDDZ 
+ZÃdî0K au: o fA (S fezf fed UU KERA! Ko! +f +teTf LHanj\dh Nystatin 
(dlî O ALHZRZ/ Hêz Aeki30) aad ji ù Lj i Hf EF dft û e qd US f 
I 2ı ĞERŞ GE? Ûı d Njı SL2 GF? ùıdËSabouraud — dextrose agar Î ùı!Q (Agnol et al., 2003) 
K@ODPHGr dt SERF +1 FFOANj ZARA INjLIU' ez!f Lf .%0.5 ae Chloramphenicol 
Ol adı Rf a2 Ef OSE PERS HIE KFAOPS YEDKEA Liz REE +dESydL jG DZ 
KEG A ZA RERDZ 
G d5E A ROSlOR dH! Lfiiald fF PU HAY Go yNADFFEL PDE 
: GÎ 1a PR BEZAAT olf ASKS ANEDZHAFE! ROL f PS 
= %L FELAENDE CHING GFE 


(Cakir et al., 2005 ) 100x Dif HNFQEPREEAEPLAEHDE DAPU U NDZ QE [EfUe {DE DABU U NDZ 
QÊ [Efile |€ ¥DE DAPLBUNDZ 


i gr eEüalE 

š K Bf One way analysis of variance JOKES DPPR OKT og\FE yiOKIKE 
LfI+AsPSS O ùof NENG GPPR GB The least significant Î IFT Agdfs af af GEZ 
. (2003 RDo(P<0.05) LAYE YGf 3R dFiz 7 Agatz üPÛr aR d> 


AJIQE 

KOZ ORfA Aspergillus Hf YAD Adj ZZIORIZKfONK LiF BEER eZ aenjD 
JEEEZA + KEC EXNKYT LA 1 fepf HNJOSK PPR f OYA A . flavusÃA . niger A A . fumigatus 
a KAOS! AzdK FES pnAÃ bLoA! fA Af O A OSaÇFEf aa f YALLAY Û ZZ 
K@GHf KfeR dPODG HB IAPFEE OiN4 ee UPADÎ ZA Hj KOH KfeR d> 

.( 1 JAF) (EE! lec f) LY FERIS a2 LHI UAT Z4 HÎ 
KfeR d2 HatAzdU PIfitOLJE RERDA Fo HÛ ANjA . flavus Hf LF 
AZ eG BAQE Kere! feÃeR +0 agDUOpADÎ ZA SHA DA_.3411 Ã0.745 I !q af 
Kfek df GDF HAxd34 lOO Û ZA A GA LBZNZ/ RBAD.15Ã 0.075 ağfeff 
la !) Lj BEER LAHEY piarB!f feÃef +6 a@DUOBAD ZA Hj IRD.2 27 A . flavus 


Lj PERE of! KEOPDZEG dft SERF‏ ا 


0.15Ã0.075 ağfeRf AZ %59.25 A% 44.452 AFOSR 1 FFA! pL Kab oh (HE! 
.( 1 JAfn) OJARF Û HA Czee!f O ALBZRZ/ RZ 
U' PIRA . flavus yl +nefnk HA LJ RPEERDZA Fo A . niger Hf ang 
faAeR +6 a§DOpAD ZA Hj DA.1+ 20ÃA0.442 I f Hf KfoR df ODF AdadZ 
yd#lAOFARF I ZA Adal O ALHZNZ/ REA.15A0.075 affeRf AZA a46» OOF piarB!f 
LAZ UPI pierw!f feAeR + a$DUBADI ZZ Hj IMA.8481 A. niger Kf dEeOD 
fiF%35.48AÃ % 29.03 AONE +a +L KaDZ ohiHHEYS UU 9) LF eR 
.(1 JAF) OJÃRF T IZA Özee!f J ÃALBHZNZ/RBA.15AÃ 0.075afeRf 
K jack dê aI, Hd PIfjreL E SpÃeRDA Fo yf A. fumigatus Uf LF LJ Ö5 
fiz eG AQF pierB!f faÃeR +0 a$DOpADÎ ZA jA IR_.5+ 9Ã 0.1410 Î !q Hf 
KfeR dzeGD ydzlAZOFAR I HA A GA LHIZFRZ /RBZ0.15AÃ 0.075 ağkfeRf 
Lj RERHf LAHOFYf aÃeR +0 Fab! Bf aD HAME PZ 0.141 A. fumigatus 
0.075 ağffeRf AZA %18.2 A % 9.09 Ad OME +HaF pL KzDZ oho (HE! lex 1) 
.( 1 yÃpn) Off Î ZA Özee!f q ÃLB3NZ/ BBÃ.15Ã 
Gû Gf 1 af EE BA Go JF GC DLE A. fumigatus Hf LEHRER! LK 
Aaj Unk +YAFEYT Lf yal 54.54 ef SIE + HaFtROL Kab ohh i Lf 
Y1 Lj LIS|| !RÎ !o+ 3r qDFARF 1 HA% 77.41 A% 77.78 K3DŠRÃA . niger ÃA . flavus 
yd l3} ZZ KIG Lj Uf O f T Hf EE dtlispergillus Hf YFADAAZOIR 1F 
aD AdzlzdU PI A5 LIF RPERYBDAspergillus spp. YFDAAAONE +A +l 
Lj ERED AQF + EU Kfecef df 2OFBo! IAFAZL ISG WB! AQF + EU KfeoR df 
.(1 yAfn) 
OG Af OSL BReR ağek] HARE Aspergillus f YADADZIaIEK fedaf KIG f! 
LjN+ R.15 ağteRf AZ Aspergillus Bf YAK fek df GIG Ad PIfj rg zee!f 
Ãa TA LIZRZ/ RBAD.075 ağeRf fz KfedR df aDyd4 ABH nandî O A 
.(1 yAfn) 
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م 
+Ù +Ù FEI OSI] RES ffi + jen NHB Hf apf apf i !ot BF! GÛ KaGD‏ 
Rj Fi 4F UIKESEIG Un EE DAF KGET! o KESEKE Û fu‏ || 
Ljıd2 @ırlf LIB+ || !R (Aguirre and Gibson, 2000; Gonzalez et al., 2000; Kim et al ., 2008)‏ 
ù RLF fj ù+aÛ GÎ dj Lj apEeRI aFEDK GEODIEG dft SEH LE 2 THF ANIC CG fep‏ || 
+ù Afo +ù FELD Gù Û + jÎ !AÛF KJAOPY LH PIaKORAÃ UBe!f Ö5( Katzung et al., 2009)‏ 

. ( Lass-Florl et al ., 2010 ) K@UPKG dZ 
| Rj Fj +Û OG LJ pej a2 LDladyAÛ yrîl K ÖRJÃ +ùGif f fe NE jKarjyD 
aD HOSS I Aza U IF O5 +H Aspergillus 5 YJADAGE GF d#dE5 || RB 
0.0752 fe LE ERB: AOE plert!f fe AR + agDG A Î ZA DEHÎ + RUF Kek df 
faÃeR +6 DUPAT ZA Ej af KfeoR df 2ODy2l AA O ALHZRZ/ RAA.15Ã 
Ãakj 6er a +agf Nj LD(1- yAfN) (HEY UE f LH RERLÎ oF LDA Ff FB! 
ten || üfJZÎ !q pek LDL tdAspergillus BYTADR: Lj REG af UBe!f OSKEGHS 
Şe IAAI TEAS a2T f LFeK RUGESIFEHA!FESE RF P aff L}Zecofd NO 
+ FIDE +Û 5fepPf LAF HF || PRLS +jen yîR K2 Ã || !H LN Ö5! cE LER! n2 yaz 
i anK OR tr AF K EOF LHF Superoxide fij +F arf f yiNOo YZES fp DLHKK @EUODZ 
Î (Reactive nitrogen intermediate) YE5OkAACR OG AY+ed¥] !RLZ NRA af YP O5 
BjDok O5! fd ZH KARÊ DNA +dŞ6j ZA2A!f || BI RA (ONOO-) Peroxynitrite 

.(Nahrevanian and Amini , 2009) 

ffi + ten! OG LF PERD ABe f SKE ADK df! daf 1f ad KL} 
Î f fAZK LjRf (2000) NEGBA Shinyashiki Î ZZEEEÛEspergillus Hf YADor || RR 
Lin KGjeNgAof Y1 IANfjfÃetR ASYeasrs EDAD df || SRL fii + ten yo tf 
UB@ÛBĞ T1 FIf YAM 1 zAdad} ZERE OSTranscriptional activator Acel OpIf Û! OTIQ 
GAE5|| RÎ Gi +F ten! 2 pf ySAdLHZ# ZAQFOF IHNjfzK A Copper-binding thiols > GWE 
\R§GHAce Lf Lf feq! !g|| !RT FBZ GL LfFdEAEBT Ff YAAf yfAdDxOo Uf@S 

ef ASIK f ROE Û + 2 A Lj KEDE] !RLE 
Aspergillus Hf YAU Zh LF RERDIGE!YS SKEOPHEG aft diagf KIG fi! 
aH YAU’ 2na GRÛ Aol O A LHIZRZ/RB15 ağaRf LF AS5ageRf i ZAfmE0z 
yûd#|gd#nĞHf HNjK CEA (1- yA) Adî (O A LFÎRZ/RBË075 afeRB lA Aspergillus 


Lj PERE ef! KODIK dft SERF‏ ا 


|| ù RR fj ùf KER ùdljMfPO !pÛZ pًnqÃyÃo (Gonzalez et al., 2000) NDT AK@Z 
tùğen! AGI LJ BRIERLÎ af ageK\fE AZA+dG!f Gf fep OSI] IR KEF ASIK! nefA 
ljaaù of || ù!Atù ğenf HNKGR affeK2 A Af O ALHZRZ/RRA.15 1 !f || RRS Fi +F 
Î ù!gAspergillus KGBRUSBU eùzkl\ghE I !f1 GBEHpFeK EE! +ndLPFEIF LA2H KERD 
KEE A dkjaltfî YORIXK fa || food aff LBEOfAF || 2ES fii FF LAH KER dz 
„(Gonzalez et al., 2000) +U@f akfeRf AZA 
laf KÛ Adit Ural afeRf LF !f NEGA (McElhaney-Feser et al., 1998) JT AK 
1-0.25 LjelBfeKKIE UBe!f O5]| Pf ff +43 AGE diazeniumdiolates YŞ‡addZandida 
adi|Z Li hZù Nj! ù dG! GIT fp NORE oft HNN} FAFA Alj O A LAYQRRZ 
ùi KùlŞ Aspergillus 208î YAU zniaplale feng LJ) || !HA GU LF Lj pe 
Cf fep OSLER dfFAspergillus Hf YJADLD]| !RÎ !o2 u Dd J A LH2NZREA.15Ã0.075 
. (Prescott et al.,2005) Candida lef KÛ Lk feqÃ Ueu pTÛf ONj +dG!f 
|| ù RL fi ù tû jenDAGE Lj SPIER a2 || UfQZyAo +36 Gf fepNEK ETA! 
+ùdCKDZ AK dAUBe!f O5BHJONDIRORfA Aspergillus Hf YADE: K@EUOPKGr dF! SERF 
Gonzalez et al., ; Aguirre et al., 2000) (In vivo) DBun!f YPp BHO DIRORA! SBF! GU 
pr +z + aFOE O5|| RR Ej + ten NHBZ Hf AFBf eAgf yÃo ( Kim et al., 2008 ; 2000 
. KESEN Û 
(6e da5] BA RAS Fi + +FenDIGE LJP SPEER FZ LBB SOS Gf fep LARA Lj 
+ùdgBEPRLjLedyAÛ yrîl K OYA tnšf INÎ ZEB. UGe!f Ö5Aspergillus Hf YADADZ 
KEHEN Û Uz! +Afo + FELPFUK OSL RÃeRH az LIKE Û 
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GALIFNZ/ RBA.15A0.075 affeRA(NO) AGEL ZERE OFAGF Y tedf ak:1 YARN 
. (Nystatin) Û Qf i Hf EE dBBIFFAXAspergillus spp. Pf YADA AQ 


Ub NPBEZNZ/!3DiFe H NIGER] Ft 
NDF 
+ (HD HAPLAFL PDE HFFHUGUE NDZ 
.% INE 
NDRUGIINNIEG GFE HAFUNS 
Aspergillus 
spp. 
DBZNZ/!RDE15 °NZ/!DE075 
Z  NPMHÞNj NDAD NDBZ 
UGE) PE | UGE ) PLE 
@ (PZ @ (HPZ 
Aspergillus 
59.25 | *0.3H41 | 44.45 | *0.745 flavus 
Aspergillus 
35.48 | *0.1490 | 29.03 | *0.42 niger 
18.2 0.549 9.09 0.180 Aspergillus 
fumigatus 


Ue |EUHUDZ 
rE د‎ 
HUSUNDZ 
NPLRFL DE HF 
ré që+ (DZ 
UGIIRNE 
NIE 
Nystatin RÎ] f 
RHAFS NID PEED 
NDE NDIZ 
UE  PABE  PLBIE 
(%0) (DZ  (HDZ 
0.34 
77.78 0.227 
B, 
0.44¥ 
77.41 0.881 
D+* 
0.65 
54.54 0.131 
D * 


Kfeatdz üA ù! Q Qf OPI ± Aspergillus spp. Hf YFAGK feR dO AASKEGRf 


. (OOH! 


Ub AÛH ùZAMË Aspergillus spp. Hf YAK feR dO RAA Ek! f .* 
. 005 LISG + HzAAAR dF Hf YALE 3A (HE'S Ui f) af CAB AOE! ee !f 
Ub AÛ ùZAMË Aspergillus spp. Hf YFAIK fek d2E IAA KAANZ2 EK! f .D 
. 0,05 LAYF AAA AR ABZ oof YALE 4Ã Lj PERB OOF! ee! 


ooo N Lj PERE of! KODIK dft SERF 


PNAT 
. JT Adftzd Û ON YO 1 RPAPLHZE oft Ep BZ 


RPAFEPIT HF 
+ oA YR DD lef pidf.spss OG of NEHS !o|| BE. (2003) .yABZ A Üadîh 
.118-115 .f .aTEF ap Û +K of 


rdEpJY HF 

Agnol, R. D.; Ferraz, A.; Bernardi, P.; Albring, D.; Nor, C.; Sarmento , L.; Lamb, L.; 
Hass, M.; Von Poser, G.; Schapooval, E. E.( 2003). Antimicrobial activity of 
some hypericum species. Phytomedicine ., 110, 511-516. 

Aguirre, K. M.; Gibson, G. W. (2000). Differing requirement for inducible nitric oxide 
synthase activity in clearance of primary and secondary Cryptococcus neoformans 
infection .Med. Mycol., 38, 343-353. 

Cakir, A.; Kordali, S .; Kilic, H. ; Kaya, E . (2005). Antifungal properties of essential oil 
and crude extracts of hypericum linarioides Bosse . Biochem. System. Ecolo., 33, 
245-256. 

Gonzalez, A.; Gregori,W.D.; Velez, D.; Raestrepo, A. ; Cano, L.E . (2000). Nitric oxide 
participation in fungicidal mechanism of gamma interferon-activated murine 
acrophages against Paracoccidioides brasiliensis conidia . Infection and Immunity., 
68(5), 2546-2552. 

Katzung, B.G.; Masters, S.B.; Trevor, A.J. ( 2009). "Basic and Clinical Pharmacology" 
11th edn., McGraw-Hill Medical Companies., U.S.A. pp.186-187. 

Kim, H.A .; Kim, S.H.; Ko, H.M.; Choi, J.H.; Kim, K.J.; Oh, S.H. (2008). Nitric oxide plays 
a key role in the platelet activating factor-induced enhancement of resistance 
against systemic candidiasis, Inmunology., 124, 428-435 . 

Lass-Florl, C.; Perkhofer, S.; Mayr, A. (2010). In vitro susceptibility testing in fungi: a 
global perspective on a variety of methods . Mycoses., 52,197-205. 

McElhaney-Feser, G.E.; Raulli, R.E. ; Cihlar, R.L. (1998). Synergy of nitric oxide and 
azoles against Candida species in vitro. Antimicrob Agents Chemother., 42(9), 
2342-2346 . 

Meletiadis, J.; Melis, J.F .; Mouton, J.W.; Rodriquez-Tudela, J. L.; Verweij, P.E ; Donnelly, 
J.P.( 2002). In vitro activities of new and conventional antifungal agents against 
clinical Scedosporiumi Isolates . Antimicrob. agents. Chemotherapy., 46, 62-68. 

Nahrevanian, H. ; Amini, M. (2009). Nitric oxide functions; an emphasis on its diversity in 
infectious diseases . Iranian. J . Basic. Medic. Sci ., 11(4), 197-204. 

Prescott, C.M.; Harley, J. P.; Klein, D. A. (2005). "Microbiology" .6th edn ., Mcgraw-Hill 
Companies ., U.S.A. 924 p. 

Radulovic, N .; Jovanovic, V.; Stojanovic, G.; Smelcerovic, A .(2007). Screening of in 
vitro antimicrobial and antioxidant activity of nine hypericum species from the 
Balkans . Food . Chemistery ., 130, 15-21. 


HHT OG fob 10 


Richard, F.; Clark, M. A.; Cubeddu, L. X . (2009) ." Lippincott's Illustrated Reviews: 
Pharmacology". 4th edn ., Lippincott Williams and Wilkins, U.S.A. pp. 210-211. 

Shinyashiki, M.; Chiang, K. T.; Switzer, C. H.; Gralla, E. B.; Valentine, J. S.; Thiele, D. J.; 
Fuk-uto, J. M. (2000). The interaction of nitric oxide (NO) with the yeast 
transcription factor Acel: A model system for NO-protein thiol interaction with 
implication to metal metabolism . PNAS., 97, 2491-2496. 

Vazquez-Torres, A.; Stevanin, T.; Jones-Carson, J.; Castor, M.; Read, R.C. ; Fang, F.C. 
(2008). Analysis of nitric oxide dependent antimicrobial actions in macrophages 
and mice, Methods Enzymol., 437, 521-538. 


2011Û5-1 € Û ff U2 FDAF UL jfgef DEZA DZ - - - -‏ ت بد 


